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normal pituitary growth. These results emphasize the impor-
tance of proper patterning in the ventral diencephalon and the
interaction of different signaling pathways within the ventral
diencephalon to control the development of Rathke’s and
subsequent pituitary gland organogenesis.
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The anterior and intermediate lobes of the pituitary gland
arise from Rathke’s pouch, a primitive structure resulting from
an invagination of the oral ectoderm. Pouch development in
mice is governed by regulation of signaling molecules and
transcription factor expression patterns. Adjacent to the
pituitary gland, the ventral diencephalon is an important source
of signaling molecules such as BMPs, FGFs and Wnts, which
are responsible for Rathke’s pouch induction, proliferation of
precursor cells, and regulation of pituitary size and shape. We
report patterning defects in the ventral diencephalon in mice
deficient in Wnt5a, resulting in expanded domains of Fgf10
and Bmp4 expression. Wnt4 mutants have a minor delay in
caudo-medial cell specification and mild reduced growth, but
there is no evidence for overlapping function with Wnt5a in the
pituitary.Wnt6 is expressed in oral ectoderm but is not essential
for pituitary development. We surveyed Wnt expression in
pituitary tissue at various times by RT-PCR. Numerous Wnts,
Frizzled receptors, and downstream Wnt pathway members
were identified. Their patterns of expression in the pituitary and
ventral diencephalon were determined by in situ. The patterns
of Wnt11 and Wnt16 expression are suggestive of roles in the
early interaction of signaling pathways that help to pattern the
pituitary gland. These findings support the emerging model
that Wnt signaling affects the pituitary gland via the
infundibulum or by other signaling pathways, and suggests
individual Wnt genes are worthy of functional studies.
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Fungiform papillae are specialized taste organs that develop in
a pattern on embryonic tongue. To understand roles of epidermal
growth factor (EGF) and bone morphogenetic protein (BMP)
pathways in differentiation of papilla and inter-papilla epithe-
lium, we use embryonic rat tongue organ cultures that sustain
papilla development in a patterned array. Whereas EGF is
immunolocalized throughout papilla and inter-papilla epithelium,
the EGF receptor (EGFR) is only within inter-papilla epithelium.
In contrast, BMPs and the BMP antagonist noggin both are
within papillae. In tongue cultures begun at embryonic day E14,
exogenous EGF or BMP2, 4 or 7 results in decreased numbers of
fungiform papillae, each with a concentration-dependent effect.
Interfering with EGF or BMP signaling by a specific EGFR
inhibitor, Compound 56, or the BMP antagonist, noggin, leads to
increased papilla numbers and fusion of papillae, clearly altering
inter-papilla tissues. Cell proliferation, assessed with Ki67
immunoreactions, is increased in inter-papilla epithelium with
exogenous EGF, but reduced within lingual tissue in the vicinity
of BMP-soaked beads. We have direct evidence that PI3K/Akt,
MEK/ERK and p38 MAPK signals mediate the EGF effect on
papilla patterning. However preliminary data do not support roles
for all of these components in BMP effects on papilla formation.
Whereas both EGF and BMPs are important in fungiform papilla
patterning, very different cellular and signaling mechanisms
apparently act to bias the inter-papilla epithelium away from
papilla differentiation. Supported by NIH Grants NIDCD
DC00456 (CMM); NIDCR DE00452 (NJD) and K08
DE014620 (BSH).
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The zebrafish lateral line is a mechanosensory system
responsible for detecting motion of water and helps in behavioral
responses including predator avoidance, prey detection and
courtship. Here, we present evidence based on c-fos expression
that neuromasts of the lateral line system can also act as
chemosensors and respond to specific classes of pharmacological
agents. Our analysis using an array of chemostimulants suggests
the presence of specific receptor channels in the neuromasts. To
look at the function of the lateral line response in live embryos at
the system level, we are developing a new method for optical
imaging. Zebrafish, due to its simple and well characterized
nervous system and optical transparency, has become increas-
ingly popular for genetic investigations of the structure and
function of neuronal circuits. We present data from our attempts
to look at structure-function relations in the lateral line system
using Fluorescence Resonance Energy Transfer(FRET) signal
from the genetically encoded indicator, cameleon, providing
evidence that lateral line activity can be optically imaged in the
live zebrafish. We caution that stimulus dependent movement
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